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PROBLEM TO BE SOLVED: To execute with high accuracy 
exhaust gas reflux control by certainly grasping an oxygen 
concentration in exhaust gas flowed back to an intake system. 
SOLUTION: A diesel engine 20 is equipped with an EGR device 
for flowing back a part of exhaust gas to an intake pipe 22 
through an EGR passage 35. An ECU 10 detects an EGR gas 
amount flowed back per each intake stroke, and also detects an 
oxygen concentration in exhaust gas per each exhaust stroke. 
An oxygen concentration memory 10a for EGR gas, arranged in 
the ECU 10, has a plurality of memory regions, and the history 
of the detected oxygen concentration in exhaust gas is 
memorized at any time in the memory 10a. The ECU 10 
calculates the oxygen concentration in the exhaust gas (oxygen 
concentration in EGR gas) flowed back to an intake pipe 22 
from a memory value memorized before only the reflux delay 
time of exhaust gas according to the length of the EGR passage 
35 that the EGR gas amount occupies, and controls an exhaust 
gas reflux amount by using the calculated oxygen concentration 
in EGR gas. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the exhaust gas reflux control unit of the internal combustion engine which flows back in an 
inhalation-of-air system through an exhaust gas reflux path in a part of an internal combustion engine's 
exhaust gas An amount detection means of exhaust gas reflux to detect the amount of exhaust gas which 
flows back for every intake stroke through said exhaust gas reflux path, An exhaust gas oxygen density 
detection means to detect the oxygen density in exhaust gas for every exhaust stroke, The die length in the 
memory which memorizes the hysteresis of the oxygen density in said detected exhaust gas at any time, and 
said exhaust gas reflux path which said detected amount of exhaust gas reflux occupies is found. A reflux 
gas oxygen density calculation means to compute the oxygen density of the exhaust gas which flows back in 
an inhalation-of-air system from the memory value which memorized only the reflux time delay of the 
exhaust gas according to the die length before, The exhaust gas reflux control unit of the internal 
combustion engine characterized by having the amount control means of exhaust gas reflux which controls 
the amount of exhaust gas reflux using the oxygen density of the computed this reflux exhaust gas. 
[Claim 2] the exhaust gas reflux control unit of the internal combustion engine according to claim 1 which 
said memory has two or more storage regions, it is equipment which carries out storage maintenance of the 
hysteresis of an exhaust gas oxygen density for every field of the, and said reflux gas oxygen density 
calculation means reads the oxygen density memory value of the number equivalent to said detected amount 
of exhaust gas reflux, and computes the oxygen density of reflux exhaust gas based on this memory value 
that carried out reading appearance. 

[Claim 3] It is the exhaust gas reflux control unit of the internal combustion engine which computes the 
oxygen density of reflux exhaust gas by said reflux gas oxygen density calculation means equalizing the 
memory value of said oxygen density in an exhaust gas reflux control unit according to claim 2. 
[Claim 4] The exhaust gas reflux control unit of the internal combustion engine which makes the memory 
area of the number equivalent to said detected amount of exhaust gas reflux memorize the detection value of 
the exhaust gas oxygen density at that time in an exhaust gas reflux control unit according to claim 2 or 3. 
[Claim 5] The exhaust gas reflux control unit of the internal combustion engine according to claim 1 to 4 
which updates said memory in the exhaust gas reflux control unit applied to the Taki cylinder internal 
combustion engine in the exhaust gas oxygen density of other gas columns which eliminate the memory 
value of the used exhaust gas oxygen density concerned, and become like an exhaust air line instead at the 
time in case the amount of exhaust gas reflux is controlled using the memory value of said exhaust gas 
oxygen density. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is applied to the internal combustion engine which flows back in an 
inhalation-of-air system in a part of exhaust gas, and relates to the exhaust gas reflux control unit which 
controls the amount of exhaust gas reflux suitably. 
[0002] 

[Description of the Prior Art] As the way method for reducing the nitrogen oxides (NOx) in exhaust gas, the 
exhaust gas reflux equipment (henceforth EGR equipment) it was made to make a part of exhaust gas flow 
back to an engine inlet pipe is materialized. The oxygen density in the exhaust gas discharged from a gas 
column is detected, and the amount of exhaust gas reflux (the amount of EGR(s)) is controlled by the 
internal combustion engine possessing such EGR equipment according to the this detected exhaust gas 
oxygen density. An EGR valve is specifically prepared in the middle of the EGR path which connects an 
engine exhaust pipe and an engine inlet pipe, and the opening of this EGR valve is adjusted. In this case, he 
was trying to calculate the control-command value of an EGR valve using the exhaust gas oxygen density 
which detected the exhaust gas oxygen density for every exhaust stroke of a gas column, and was generally 
detected before [ a cycle of] 1 combustion. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional technique, 
when a duration (reflux time delay) until there are few amounts of EGR(s) and exhaust gas flows back to an 
engine inlet pipe via an EGR path is prolonged, an exhaust gas oxygen density separates from an actual 
value, as a result the problem that the control precision of EGR control gets worse arises. This is carrying 
out EGR control based on the exhaust gas oxygen density in front of 1 combustion cycle, and is considered 
to be because for the oxygen density of the exhaust gas (EGR gas) which actually flows back to an engine 
inlet pipe to be incorrect-detected. 

[0004] For example, while the quantity of the fuel amount of supply to an internal combustion engine is 
increased at the time of acceleration of a car, an EGR valve is controlled at a close side to maintain the 
balance of the fuel amount of supply in that case, and the amount of inhalation oxygen in a cylinder. An 
exhaust gas oxygen density falls at the time of this fuel increase in quantity. Moreover, while the amount of 
EGR(s) decreases, a reflux time delay increases. Originally the EGR gas (exhaust gas inhaled in a cylinder) 
which actually flows back to an engine inlet pipe like an engine's inhalation-of-air line at this time has an 
oxygen density value before acceleration, in order to once pile up in an EGR path, but conventionally, with 
equipment, since it is not taking the reflux time delay into consideration, it will consider that this oxygen 
density is a value actually smaller than a value. Consequently, much oxygen is inhaled by the gas column 
rather than the optimal amount of inhalation oxygen in a cylinder to the fuel amount of supply, and it is 
NOx. The problem of increasing superfluously arises. 

[0005] It is offering the exhaust gas reflux control unit of the internal combustion engine which this 
invention's can be made paying attention to the above-mentioned problem, and the place made into the 
purpose can grasp correctly the oxygen density of the exhaust gas which flows back in an inhalation-of-air 
system, as a result can carry out exhaust gas reflux control with a sufficient precision 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according to 
claim 1 In the exhaust gas reflux control unit of the internal combustion engine which flows back in an 
inhalation-of-air system through an exhaust gas reflux path in a part of an internal combustion engine's 
exhaust gas An amount detection means of exhaust gas reflux to detect the amount of exhaust gas which 
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flows back for every intake stroke through said exhaust gas reflux path, An exhaust gas oxygen density 
detection means to detect the oxygen density in exhaust gas for every exhaust stroke, The die length in the 
memory which memorizes the hysteresis of the oxygen density in said detected exhaust gas at any time, and 
said exhaust gas reflux path which said detected amount of exhaust gas reflux occupies is found. From the 
memory value which memorized only the reflux time delay of the exhaust gas according to the die length 
before, it has a reflux gas oxygen density calculation means to compute the oxygen density of the exhaust 
gas which flows back in an inhalation-of-air system, and the amount control means of exhaust gas reflux 
which controls the amount of exhaust gas reflux using the oxygen density of the this computed reflux 
exhaust gas. 

[0007] According to the above-mentioned configuration, the exhaust gas oxygen density detected for every 
exhaust stroke is stored in memory sequentially from old data, and the memory value is suitably read at the 
time of control of the amount of exhaust gas reflux. Moreover, it is called for the exhaust gas of which in 
said reflux path more by the way, the die length in the exhaust gas reflux path which the occasional amount 
of exhaust gas reflux occupies, i.e., an engine's inhalation-of-air line, sets, and flows back in an inhalation- 
of-air system. In this case, only the reflux time delay according to the die length of said exhaust gas reflux 
path computes the oxygen density of the exhaust gas (reflux exhaust gas) which actually flows back using a 
front memory value (detection value of an exhaust gas oxygen density), and the amount of inhalation 
oxygen in a cylinder can control it by controlling the amount of exhaust gas reflux based on that calculation 
value proper at the time of transient operation of car acceleration and deceleration etc. That is, 
conventionally, equipment differs and is NOx. The fault that a discharge increases superfluously is 
cancelable. As a result, the oxygen density of the exhaust gas which flows back in an inhalation-of-air 
system can be grasped correctly, as a result exhaust gas reflux control can be carried out with a sufficient 
precision. Incidentally, as for a front memory value, only a reflux time delay points out the oxygen density 
data of the exhaust gas nearest to an engine inlet pipe in an exhaust gas reflux path, i.e., exhaust gas just 
before being emitted to an inhalation-of-air system. 

[0008] in invention according to claim 2, said memory has two or more storage regions, and it is equipment 
which carries out storage maintenance of the hysteresis of an exhaust gas oxygen density for every field of 
the, and said reflux gas oxygen density calculation means reads the oxygen density memory value of the 
number equivalent to said detected amount of exhaust gas reflux, and computes the oxygen density of reflux 
exhaust gas based on this memory value that carried out reading appearance. In addition, you may make it 
compute the oxygen density of reflux exhaust gas by equalizing the memory value of said oxygen density 
here, as indicated to claim 3. 

[0009] According to the configuration of claims 2 and 3, the oxygen density of the reflux exhaust gas 
reflecting a reflux time delay can compute easily and correctly by reading the memory value of the oxygen 
density of the number according to the amount of exhaust gas reflux. If all the oxygen densities of the 
exhaust gas which exists in an exhaust gas reflux path are the same at this time, the same memory value will 
be read on the occasion of calculation of a reflux exhaust gas oxygen density, and if the oxygen densities of 
the exhaust gas which exists in this path differ, a different memory value on the occasion of calculation of a 
reflux exhaust gas oxygen density will be read. 

[0010] The memory area of the number equivalent to said detected amount of exhaust gas reflux is made to 
memorize the detection value of the exhaust gas oxygen density at that time in invention according to claim 
4. In this case, the same detection value is written in the memory area of the number equivalent to the 
amount of exhaust gas reflux, and it is suitably read at the time of oxygen density calculation of subsequent 
reflux exhaust gas. 

[001 1] By invention according to claim 5, in case the amount of exhaust gas reflux is controlled using the 
memory value of an exhaust gas oxygen density, the memory value of the used exhaust gas oxygen density 
concerned is eliminated, and said memory is updated in the exhaust gas oxygen density of other gas columns 
which become like an exhaust air line instead at the time. In this case, the exhaust gas oxygen density 
detected for every gas column of the Taki cylinder internal combustion engine can manage by the same 
memory, and can contribute to reduction of memory space. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of the 1 operation which materialized this invention is 
explained according to a drawing. Drawing 1 is the block diagram showing the outline of the electronic 
control system of the diesel power plant for cars in the gestalt of this operation, the microcomputer with 
which the electronic control (henceforth ECU) 10 in the electronic control system of drawing 1 consists of 
CPU, well-known ROM and well-known RAM, backup RAM, etc. - a subject - carrying out - the control 
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command signal of ECU 10 — electromagnetism — the drive-type distributor type pump 1 1 drives and a high- 
pressure fuel is supplied to a diesel power plant 20. That is, a fuel injection nozzle 13 is fed with the high- 
pressure fuel compressed by the distributor type pump 1 1 through the fuel distribution path 12, and a fuel 
injection nozzle 13 injects a fuel to the secondary combustion chamber 21 of a diesel power plant 20. in 
addition, the diesel power plant 20 of the gestalt of this operation - the 1- having the 4th (#l-#4) four gas 
column, the combustion sequence of each gas column has become #1 ->#3 ->#4 ->#2. 
[0013] A diesel power plant 20 has an inlet pipe 22 and an exhaust pipe 23, and these inlet pipes 22 and an 
exhaust pipe 23 are opening it for free passage to the main combustion chamber 26 through an intake valve 
24 and the exhaust air bulb 25. This main combustion chamber 26 is open for free passage to said secondary 
combustion chamber 21 through the free passage way 27. Therefore, if injection supply of the fuel is carried 
out into a secondary combustion chamber 21 from a fuel injection nozzle 13 at the time of compression of 
the inhalation air in a cylinder accompanying upper ** of a piston 28, compression ignition of the fuel 
concerned will be carried out, and combustion will be presented with it. 

[0014] Moreover, the diesel power plant 20 is equipped with the turbocharger 14 which constitutes a 
supercharger, compressor 14a of a turbocharger 14 is prepared in said inlet pipe 22, and exhaust gas turbine 
14b of a turbocharger 14 is prepared in said exhaust pipe 23. As everyone knows, a turbocharger 14 rotates 
exhaust gas turbine 14b using the energy of exhaust gas, rotates compressor 1 4a on the same axle, and 
carries out the pressure up of the inhalation air. By carrying out the pressure up of the inhalation air, the air 
of high density is sent into a main combustion chamber 26, and the output of a diesel power plant 20 is 
amplified. 

[0015] The inhalation-of-air throttle valve 16 interlocked with an accelerator pedal 15 is formed in the 
downstream of compressor 14a. The closing motion location of this inhalation-of-air throttle valve 16 is 
detected by the accelerator opening sensor 17 as accelerator opening, and the this detected accelerator 
opening signal is inputted into ECU 10. 

[0016] The amount sensor 30 of new mind inhalation for detecting the amount of new mind inhalation 
inhaled by the inlet pipe 22 is formed in the upstream of the above-mentioned compressor 14a, and the 
amount signal of new mind inhalation detected by this amount sensor 30 of new mind inhalation is inputted 
into ECU 10. The amount sensor 30 of new mind inhalation consists of a heat ray type air flow meter 
constituted by arranging a heat ray in an inlet pipe 22, and the mass flow rate of inhalation new mind is 
detected according to stripping of the heat from the heated heat ray (resistor). 
[0017] Moreover, in addition to this, a sensor 31 and the intake-pressure sensor 32 for detecting the 
pressure-of-induction-pipe force are formed in an inlet pipe 22 whenever [ for detecting the temperature of 
new mind / new atmospheric temperature ], and the detecting signal of each sensors 3 1 and 32 is inputted 
into ECU10. Furthermore, the rotational frequency sensor 33 for detecting an engine speed is arranged by 
the drive shaft which said distributor type pump 1 1 does not illustrate, and the detecting signal of this sensor 
3 3 is inputted into ECU 10. 

[0018] Subsequently, the outline of EGR equipment prepared in this engine system is explained. In the 
exhaust pipe 23, the EGR path 35 is branched and established in the upstream of exhaust gas turbine 14b, 
and this EGR path 35 is connected to the inlet pipe 22 through the intermediate EGR valve 36. By this EGR 
path 35, a part of exhaust gas in an exhaust pipe 23 flows back near the suction port of an inlet pipe 22. 
[0019] The EGR valve 36 for adjusting the amount of exhaust gas reflux (the amount of EGR gas) has the 
valve element 37 for opening and closing the EGR path 35, and is made to operate with diaphram 38 to this 
valve element 37. Said amount of EGR gas is determined by the amount of lifts of this valve element 37. 
The pressure room 40 in which the compression coil spring 39 was installed is formed behind diaphram 38, 
and the negative pressure-limiting valve 42 is connected to this pressure room 40 through the pressure 
installation tubing 41. Negative pressure installation port 42b which leads to atmospheric-air installation 
port 42a which leads to atmospheric air, and a vacuum pump 43 is prepared in the negative pressure-limiting 
valve 42. The negative pressure of the pressure room 40 is adjusted by atmospheric air and negative pressure 
changing by the negative pressure-limiting valve 42, and being controlled. 

[0020] For example, if the negative pressure in the pressure room 40 increases, a compression coil spring 39 
will be resisted, diaphram 38 will displace above the drawing, and a valve element 37 will carry out a lift 
drive. In this way, by carrying out the lift drive of the valve element 37, the amount of EGR gas led to an 
inlet pipe 22 from an exhaust pipe 23 through the EGR path 35 is adjusted. Lift actuation of a valve element 
37 is controlled by the lift command signal outputted to a negative pressure-limiting valve 42 from ECU 10. 
The detail is mentioned later. 

[0021] Moreover, the EGR gas temperature sensor 44 for detecting the temperature of EGR gas is formed in 
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the middle of EGR path 35, and the detecting signal of this sensor 44 is inputted into ECU10. 
[0022] ECU 10 detects an engine operation condition based on the detecting signal of the various above- 
mentioned sensors. Specifically based on the detecting signal of the accelerator opening sensor 17, the EGR 
gas temperature TE is computed [ the accelerator opening VA / based on the detecting signal of the amount 
sensor 30 of new mind inhalation / the amount GA of new mind inhalation / based on / whenever / new 
atmospheric temperature / the detecting signal of a sensor 31/ TA / an intake pressure PM ] for an engine 
speed NE based on the detecting signal of the EGR gas temperature sensor 44 based on the detecting signal 
of the engine-speed sensor 33, respectively based on the detecting signal of the intake-pressure sensor 32 
whenever [ new atmospheric temperature ]. 

[0023] Moreover, ECU 10 computes the fuel oil consumption QF by the distributor type pump 1 1 according 
to the engine operation condition computed like the above, outputs the command signal based on the 
calculation value to said fuel injection pump 11, and makes a diesel power plant 20 supply a fuel from a fuel 
injection nozzle 13. Furthermore, ECU 10 determines the target opening (lift command value of a valve 
element 37) of the EGR valve 36 according to the above-mentioned engine operation condition, and makes 
the above-mentioned negative pressure-limiting valve 42 drive based on the command value. 
[0024] On the other hand, ECU 10 detects the oxygen density in the exhaust gas discharged from each gas 
column of a diesel power plant 20 (exhaust gas oxygen density psi02), and memorizes the detection value at 
any time to EGR gas oxygen density memory 10a. As shown in drawing 8 , this memory 10a has ten fields 
of memory address "m" - "m+9", and storage maintenance of the exhaust gas oxygen density psi02 detected 
for every exhaust stroke of #1 - # 4-cylinder is carried out in each field. Here, a psiO binary suffix (gas 
column number) expresses that the same thing is the same value (value detected like the same exhaust air 
line), and the number of the field where the same value is stored **** s in the amount of EGR gas which 
flows back to an inlet pipe 22 through the EGR valve 36. Memory address m-m +9 means the location in the 
EGR path 35 from the branch point with an exhaust pipe 23 to the EGR valve 36. 
[0025] Each exhaust gas oxygen density psi02 memorized by the memory 10a concerned supports the 
oxygen density in the EGR gas by which exists in the EGR path 35 and sequential reflux is carried out at an 
inlet pipe 22 (EGR gas oxygen density psiE02), and ECU10 is beginning to read suitably "the psiO binary" 
in memory 10a, and calculates "the psiEO binary." In addition, the m-th psiO binary (psi02#3 on the left- 
hand side of drawing 8 ) in the memory 10a concerned is the oldest, and this is equivalent to the oxygen 
density of the EGR gas in the field nearest to the parenchyma top EGR valve 36. Moreover, the m+9th psiO 
binary (psi02#2 on the left-hand side of drawing 8 ) is the newest, and this is equivalent to the oxygen 
density of the EGR gas in the most distant field from the parenchyma top EGR valve 36. 
[0026] Next, an operation of the electronic control system in the gestalt of this operation is explained. 
Drawing 3 and 4 are flow charts which show the EGR valve-control routine for realizing control action in 
the gestalt of this operation, and this routine is performed by ECU 10 for every (every [ If it is a 4-cylinder ] 
1 80-degreeCA) fuel injection of each gas column. According to this routine, the lift command value of the 
EGR valve 36 is computed so that the amount of inhalation oxygen in a cylinder may be made in agreement 
with desired value, and the opening of the EGR valve 36 is controlled by this lift command value. 
[0027] Now, if the above-mentioned routine starts, ECU 10 will read TA and the EGR gas temperature TE at 
step 110 first whenever [ accelerator opening VA, engine-speed NE, amount GA of new mind inhalation, 
intake-pressure PM, and new atmospheric temperature ]. Moreover, ECU 10 computes fuel oil consumption 
QF by the well-known approach at continuing step 120. Generally, fuel oil consumption QF is computed by 
the map retrieval in ROM of ECU 10 according to the occasional accelerator opening VA and occasional 
engine speed NE. 

[0028] Then, ECU 10 computes the desired value (henceforth the amount GTT of target inhalation oxygen) 
of the amount of basic lifts of the EGR valve 36 (henceforth the basic lift command value SBS), and the 
amount of inhalation oxygen into a cylinder by respectively different map retrieval in ROM at step 130,140. 
That is, at step 130,140, the basic lift command value SBS and the amount GTT of target inhalation oxygen 
are computed from the occasional fuel oil consumption QF and occasional engine speed NE. The amount 
GTT of target inhalation oxygen may be made to be given here as a map value reflecting the accelerator 
opening VA as an acceleration demand. 

[0029] Next, ECU 10 computes EGR gas oxygen density psiE02 at step 150. At this time, ECU 10 computes 
EGR gas oxygen density psiE02 using TA, the EGR gas temperature TE, etc. according to the procedure of 
drawingj. mentioned later whenever [ exhaust gas oxygen density / in EGR gas oxygen density memory 
10a / psi02, other engine-speeds NE and amount GA of new mind inhalation, intake-pressure PM, and new 
atmospheric temperature ]. 
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[0030] Moreover, ECU 10 computes the amount GT02 of inhalation oxygen in a cylinder at step 160. At this 
time, ECU 10 computes the amount GT02 of inhalation oxygen in a cylinder using EGR gas oxygen density 
psiE02 computed at said step 150 according to the procedure of drawing 6 mentioned later. 
[0031] Then, ECU 10 distinguishes whether the absolute value (|GT02-GTT|) of both difference is in 
predetermined tolerance using said amount GT02 of inhalation oxygen in a cylinder and amount GTT of 
target inhalation oxygen which were computed at step 170. | If GT02-GTT| is outside tolerance, ECU 10 
will consider that amendment is required to an EGR lift command value. In this case, ECU 10 carries out 
negative distinction of step 170, processes step 180,190, and progresses to step 200 of drawing 4 after that 
processing. 

[0032] That is, when |GT02-GTT| becomes the outside of tolerance, ECU 10 actually computes deflection 
deltaGT (=GT02-GTT) with a value with the desired value of the amount of inhalation oxygen in a cylinder 
at step 1 80. Moreover, ECU 10 computes the lift command correction value SK of the EGR valve 36 
according to the well-known PID-control technique at continuing step 190, using deflection deltaGT which 
carried out [ above-mentioned ] calculation. 

[0033] | If GT02-GTT) is in tolerance, it will be considered that ECU 1 0 has unnecessary amendment of an 
EGR lift command value, in this case, ECU 10 — step 170 — affirmation distinction - carrying out — step 
1 80,190 — a skip — it progresses to step 200 of drawing 4 as it is. 

[0034] At step 200 of drawing 4 , ECU10 computes the last lift command value SED of the EGR valve 36. 
Here, if said step 170 is YES, since the lift command correction value SK is not computed, ECU 10 makes 
the basic lift command value SBS computed at said step 130 the last lift command value SED (SED=SBS). 
Moreover, if said step 170 is NO, ECU 10 will compute the last lift command value SED by adding the lift 
command correction value SK of said step 190 to the basic lift command value SBS of said step 130 
(SED=SBS+SK). 

[0035] As for the EGR valve 36, the opening is controlled based on said computed last lift command value 
SED. The negative pressure controlled by the negative pressure-limiting valve 42 is specifically controlled 
by the value according to the last lift command value SED, and the this controlled negative pressure is 
introduced into the pressure room 40 of the EGR valve 36. and — a part for the negative pressure introduced 
into this pressure room 40 — the EGR valve 36 ~ open - or it closed-operates, and the quantity of EGR gas 
is increased [ the quantity of it ] or decreased. 

[0036] At step 210 after calculation of a SED value, ECU 10 computes the oxygen density in the exhaust gas 
discharged after combustion (exhaust gas oxygen density psi02). At this time, ECU 10 computes the exhaust 
gas oxygen density psi02 using said computed fuel oil consumption QF, the amount GT02 of inhalation 
oxygen in a cylinder, etc. according to the procedure of drawing 7 mentioned later. 
[0037] Moreover, at step 220, ECU 10 attaches the gas column number (#l-#4) which becomes like an 
exhaust air line about said computed exhaust gas oxygen density psi02 at the time, memorizes it to EGR gas • 
oxygen density memory 10a, and ends this routine after that. The psiO binary memorized by memory 10a is 
stored in the memory free area of drawing 8 as the newest psiO binary in that case (for example, m+8 on the 
right-hand side of drawing 8 , the m+9th street). 

[0038] Drawing 5 is a flow chart which shows the calculation subroutine of EGR gas oxygen density 
psiE02 in step 150 in said drawing 3 . In drawing 5 , ECU 10 changes the unit of said read amount GA of 
new mind inhalation into convenient [convenient mol/cyl] for subsequent operations from [g/cyl] at step 151 
first, and computes amount GAof new mind inhalation' in the [mol/cyl] unit. Moreover, ECU 10 computes 
amount (total capacity inhaled in cylinder) GTof inspired gas in cylinder 300at the time of whenever [ in a 
cylinder / suction-gas-temperature ] being 300 [K] 1 [a mol/cyl] at continuing step 152. At this time, a GT300' 
value is computed by the map retrieval in ROM according to that occasional engine speed NE and 
occasional intake pressure PM. 

[0039] Then, ECU 10 computes amount GTof inspired gas in cylinder' [a mol/cyl] according to TA and the 
EGR gas temperature TE whenever [ occasional new atmospheric temperature ] using said computed 
amount GAof new mind inhalation' [a mol/cyl], and amount GTof inspired gas in cylinder 300of 300 [K]' [a 
mol/cyl] at step 1 53. In a detail, amount GTof inspired gas in cylinder' [a mol/cyl] is computed according to 
the following formula (1) drawn from the relational expression with which the amount of inspired gas in a 
cylinder is in inverse proportion to whenever [ in a cylinder / suction-gas-temperature ], and the relational 
expression with which whenever [ in a cylinder / suction-gas-temperature ] can be found from the ratio of 
each capacity of TA and the EGR gas temperature TE whenever [ new atmospheric temperature 1. 
[0040] 
[Equation 1] 
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GT'= — ■ • • (1) 

[0041] Then, ECU 10 is amount GEof EGR gas 1 [a mol/cyl] inhaled in a cylinder at step 154 from said 
computed amount GAof new mind inhalation 1 , and amount GTof inspired gas in cylinder' GE -GT' - It 
computes as GA f . 

[0042] Next, ECU 10 computes the volume (EGR gas volume VE [a liter]) which said computed amount 
GEof EGR gas f occupies in the EGR path 35 at step 155. Here, while computing an exhaust pressure PE 
[atm.abs.] by map retrieval in ROM from the engine speed NE at that time, and fuel oil consumption QF, the 
EGR gas volume VE [a liter] is computed by the following formula (2). 
[0043] 
[Equation 2] 

1 TE+273 
VE=22.4*GE* •— •iSISlr. ■ - - (?) 
" DC PE 300 K 9 

[0044] That is, the EGR gas volume VE is computed based on an exhaust pressure PE, amount GEof EGR 
gas', and the EGR gas temperature TE. In the above-mentioned formula (2), a multiplier "22.4" is equivalent 
to the gas capacity per mol in reference condition (atmospheric pressure). 

[0045] At step 156, ECU 10 computes after that path die-length LE [mm] which the EGR gas inhaled by the 
gas column occupies in the EGR path 35 based on said computed EGR gas volume VE like this inhalation- 
of-air line. 
[0046] 

LE=VE-1000-/AE - (3) 

In the above-mentioned formula (3), "AE" is the cross section [mm A 2] of the EGR path 35. Then, ECU 10 
computes the several Ns psiO binary address which should be read from said computed path die-length LE 
and path die-length deltaL per 1st street to concerned memory 10a of EGR gas oxygen density memory 10a 
at step 1 57 by the following formula (4). 
[0047] 

N=LE/deltaL - (4) 

However, below decimal point omits in the N-ary computed by the formula (4). Here, when the total of the 
field of memory 10a is set to "10" as shown in drawing 8 , and the overall length (die length from the branch 
point with an exhaust pipe 23 to the EGR valve 36) of the EGR path 35 is set to "L", path die-length deltaL 
per 1st memory is set to deltaL=L/10. Incidentally, deltaL is the characteristic value for every system 
determined in the overall length L of the EGR path 35, and the total of a memory area. 

[0048] Finally, ECU 10 computes EGR gas oxygen density psiE02 using the following formula (5) based on 

said computed memory value for a several Ns address (psiO binary) at step 158. 

[0049] 

psiE02= (psi021+psi022+ ... +psi02 Ns) / N - (5) 

that is, the psiO binary for the several Ns address of EGR gas oxygen density memory 10a is read from an 
old thing, and the addition average of this psiO binary that carried out reading appearance is carried out. 
[0050] In EGR gas oxygen density memory 10a shown in drawing 8 , EGR gas oxygen density psiE02 is 
computed by reading the m+lst "two psiO binary with a small memory address, i.e., m, and psi02#3" in the 
case of N= 2, and carrying out the addition average of the equivalent. 

[0051] Drawing 6 is a flow chart which shows the calculation subroutine of the amount GT02 of inhalation 
oxygen in a cylinder in step 160 in said drawing 3 . In drawing 6 , ECU 10 computes amount GTOof 
inhalation oxygen in cylinder2' in the [mol/cyl] unit at step 161. The following formula (6) drawn from the 
relation in which the amount of inhalation oxygen in a cylinder can be found from the sum of the amount of 
oxygen in new mind and the amount of oxygen in EGR gas at this time is followed. Amount GAof new 
mind inhalation' [a mol/cyl], the amount GT of inspired gas in a cylinder - '[mol / cyl], and EGR gas 
oxygen density psiE02 computed at said step 150 to the amount GT02 of inhalation oxygen in a cylinder' is 
computed. 
[0052] 

GTO2'=0.21andGA'+psiEO2- (GT' - GA') 
- (6) 

In a formula (6), the preceding clause of the right-hand side computes the amount of oxygen in new mind 
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from the product of amount GAof new mind inhalation 1 , and the oxygen density (about 21%) in the new 
mind concerned, and a consequent computes the amount of oxygen in EGR gas from the product of the 
amount of EGR gas (GT f - GA f ), and oxygen density psiE02 in the EGR gas concerned. 
[0053] Moreover, ECU 10 computes the amount GT02 of inhalation oxygen in a cylinder in the [g/cyl] unit 
at continuing step 1 62 by changing the unit of said computed amount GTOof inhalation oxygen in cylinder2' 
into [g/cyl] from [a mol/cyl]. This subroutine is ended after GTO binary unit conversion. In this way, the 
computed amount GT02 of inhalation oxygen in a cylinder is used for the feedback control of the amount of 
inhalation oxygen in a cylinder as it was mentioned above (steps 170-190 of said drawing 3 ). 
[0054] Drawing 7 is a flow chart which shows the calculation subroutine of the exhaust gas oxygen density 
psi02 in step 210 in said drawing 4 . Setting to drawing 7 , ECU 10 is CH2 from [g/cyl] about the unit of 
fuel oil consumption QF at step 21 1 first. It changes per [the mol/cyl] in conversion, and is CH2. Fuel-oil- 
consumption QCH2in conversion' [a mol/cyl] is computed. Here, it is CH2. Conversion are for replacing the 
presentation of a fuel (gas oil) expressed with "CHn" by "CH2", and facilitating and calculating the reaction 
at the time of fuel combustion. 

[0055] ECU 10 computes at continuing step 212, the oxygen density psi02, i.e., the exhaust gas oxygen 
density, in the exhaust gas discharged like the exhaust air line after combustion. At this time, the exhaust gas 
oxygen density psi02 is computed using amount GTOof inhalation oxygen in cylinder 2' [a mol/cyl], 
amount GTof inspired gas in cylinder' [a mol/cyl], and fuel-oil-consumption QCH2' [a mol/cyl] according to 
the following formula (7) for which it asked, having assumed that the inspired gas in a cylinder and the 
injection fuel into a cylinder burn completely. 
[0056] 
[Equation 31 



[0057] the case where it is assumed in short that fuel "CH2"1 mol burns completely - one-mol CH2 02 
[ 3/2-mol ] burning - as a result - one-mol C02 One mol H20 is generated (CH2 ->C02+H2 0-3 / 202). 
In this case, in the aforementioned formula (7), the denominator of the right-hand side is equivalent to the 
total capacity discharged when a fuel burns completely, and a molecule is equivalent to the total amount of 
oxygen discharged when a fuel burns completely. Therefore, the exhaust gas oxygen density psi02 is 
computable by doing the division of the total amount of oxygen in exhaust gas with total capacity. 
[0058] ECU 10 memorizes the exhaust gas oxygen density psi02 computed like the above at any time to 
EGR gas oxygen density memory 10a. The exhaust gas oxygen density psi02 memorized by this memory 
10a is read one by one at the time of calculation of EGR gas oxygen density psiE02 as it mentioned above 
(step 158 of said drawing 5 ). 

[0059] Here, the data update procedure of EGR gas concentration concentration memory 10a is explained. 
As shown in drawing 8 , in memory 10a before updating (left-hand side of drawing), #3, #4, the exhaust gas 
oxygen density psi02#3 of # 2 cylinder, psi02#4, and psi02#2 are memorized according to the combustion 
sequence of a diesel power plant 20. The "psi02#2 M is memorized [ the "psi02#3 M ] for the "psi02#4" by 
3rd [ +] m-m at the m+7 to m+9th street at the m+4 to m+6th street, respectively. [ same ] [ same ] [ same ] 
The number of the field where the same value is memorized supports the amount of EGR gas at the time of 
psiO binary detection. 

[0060] When the following combustion gas column is # 2 cylinder, while the amount GE of EGR gas is 
computed about the # 2 cylinder concerned, the several Ns memory address corresponding to exhaust gas 
path die-length LE which the EGR gas concerned occupies, and this LE is computed (steps 154-157 of said 
drawing 5 R> 5). If a several Ns memory address is "2" at this time, m and the m+lst values (drawing both 
psi02#3) will be read from memory 10a before updating (left-hand side of drawing 8 ), and it will be used 
for calculation of EGR gas oxygen density psiE02 (step 158 of drawing 5 ). The value is eliminated at the 
same time m and the m+lst values (psi02#3) are read. And the m+2 to m+9th values advance, and are 
stored so that the free area of memory 1 0a may be buried. 

[0061] Then, the exhaust gas oxygen density psi02 is computed about the gas column from which # 2 
cylinder becomes like an exhaust air line by the way [ line / inhalation-of-air ], i.e., # 1 cylinder, (step 210 of 
said drawing 4 ). And the computed this exhaust gas oxygen density psi02#l is memorized by the free area 
(m+8, the m+9th street) of said memory 10a. Thus, in EGR gas oxygen density memory 10a, psiO binary an 
outflow and inflow actuation are carried out repeatedly. 

[0062] Drawing 2 is a timing diagram which shows the outline of the above-mentioned actuation more 
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concretely. In drawing 2 , before time of day tl (the time of day t2 or subsequent ones is the same), the 
accelerator opening VA is held at abbreviation regularity, and stationary transit of the car is carried out. 
Therefore, engine-speed NE, fuel oil consumption QF, EGR gas oxygen density psiE02, EGR opening 
(opening of the EGR valve 36), and the amounts GT02 and NOx of inhalation oxygen in a cylinder It is 
held while the yield has been abbreviation constant value. 

[0063] If treading-in actuation of the accelerator pedal 15 is carried out at time of day tl and acceleration is 
started, while fuel oil consumption QF increases in connection with it, an engine speed NE will go up. In 
addition, although the period when an engine speed NE is changed according to accelerator actuation is late 
for an accelerator actuation period a little in fact, for convenience, the treading-in actuation period (time of 
day tl-t2) of an accelerator and the fluctuation period of an engine speed NE are made the same, and 
drawing 2 shows it. 

[0064] At time of day tl, EGR opening begins to decrease with accelerator actuation. Moreover, since the 
exhaust gas oxygen density detected for every exhaust stroke by the increment in fuel oil consumption QF 
falls, EGR gas oxygen density psiE02 also begins to fall. Although the reflux time delay of exhaust gas 
increases by reduction of EGR opening and EGR gas oxygen density psiE02 decreases little by little in fact 
by this reflux time delay at this time, since EGR gas oxygen density psiE02 (exhaust gas oxygen density) in 
front of 1 combustion cycle is treated according to the equipment of the conventional existing, a reflux time 
delay will not be reflected, but as the broken line of drawing shows, EGR gas oxygen density psiE02 will 
be estimated lower than a true value (continuous line). Therefore, to be shown in a broken line similarly, 
EGR opening will become small, more amounts GT02 of inhalation oxygen in a cylinder than an optimum 
value will be controlled, and it is NOx as a result. An yield increases superfluously. 

[0065] On the other hand, with the gestalt of this operation, EGR gas oxygen density psiE02 is computed in 
time of day tl-t2 in consideration of the reflux time delay of the EGR gas (exhaust gas) which piles up in the 
EGR path 35. Therefore, even if it is a case so that the reflux time delay of exhaust gas may increase at the 
time of reduction of EGR opening, the psiEO binary does not separate from a true value. Therefore, the 
amount GT02 of inhalation oxygen in a cylinder corresponding to the ** psiEO binary is controlled by the 
optimum value. A good combustion condition is maintained as a result and it is NOx. Superfluous increase 
of an yield is prevented. 

[0066] in addition, the amount detection means of exhaust gas reflux given [ step 154 of said drawing 5 ] in 
a claim with the gestalt of this operation — step 158 of said drawing 5 is equivalent to a reflux gas oxygen 
density calculation means, and said drawing 3 and steps 1 70-200 of 4 are equivalent to an exhaust gas 
oxygen density detection means for step 210 of said drawing 4 at the amount control means of exhaust gas 
reflux, respectively. 

[0067] According to the gestalt of this operation explained in full detail above, the following effectiveness is 
acquired. 

(a) With the gestalt of this operation, the die length in the exhaust gas oxygen density psi EGR path 35 
which is detected for every exhaust stroke and which the occasional amount of EGR gas occupies while 
memorizing the hysteresis of 02 to EGR gas oxygen density memory 10a at any time is found, and the 
oxygen density (EGR gas oxygen density psiE02) of the exhaust gas (EGR gas) which flows back to an 
inlet pipe 22 was computed from the memory value which memorized only the reflux time delay of the 
exhaust gas according to the die length before. And the amount of exhaust gas reflux (opening of the EGR 
valve 36) was controlled using the computed this psiEO binary. Therefore, the amount of inhalation oxygen 
in a cylinder can control proper at the time of transient operation of car acceleration and deceleration etc., 
and it is NOx. The fault that a discharge increases superfluously is cancelable. As a result, an EGR gas 
oxygen density can be grasped correctly, as a result EGR control can be carried out with a sufficient 
precision. 

[0068] (b) EGR gas oxygen density psiE02 was computed by establishing two or more storage regions in 
EGR gas oxygen density memory 1 0a, and reading the memory value of the number equivalent to the 
amount of EGR gas. In this case, EGR gas oxygen density psiE02 reflecting a reflux time delay can 
compute easily and correctly. 

[0069] (c) On the occasion of EGR control, the memory value of the exhaust gas oxygen density psi02 after 
use is eliminated, and memory 10a was updated by the exhaust gas oxygen density psi02 of other gas 
columns which become like an exhaust air line instead at the time. In this case, the exhaust gas oxygen 
density psi02 detected for every gas column can manage in the same memory 10a, and can contribute to 
reduction of memory space. 

[0070] (d) Moreover, with the gestalt of this operation, we decided to control the amount of exhaust gas 
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reflux (opening of the EGR valve 36) so that the amount GT02 of inhalation oxygen in a cylinder might 
turn into the amount GTT of target inhalation oxygen according to an engine operation condition. At the 
time of car acceleration, the amount of EGR gas is stopped in order to make the amount GT02 of inhalation 
oxygen in a cylinder increase according to the amount GTT of target inhalation oxygen (the EGR valve 36 
controlled at a close side), and it is urged to increase in quantity of the amount of new mind inhalation. In 
this case, ideal burning can be realized, without the amounts of inhalation oxygen into a cylinder running 
short. Moreover, the acceleration engine performance is not spoiled at this time. 
[0071] (e) On the occasion of calculation of EGR gas oxygen density psiE02, the amount GT02 of 
inhalation oxygen in a cylinder, and the exhaust gas oxygen density psi02, it was made to calculate by mol 
conversion, therefore, psi — each value of E02, GT02, and psi02 can compute correctly. 
[0072] In addition, the gestalt of operation of this invention is realizable with the following gestalt in 
addition to the above. With the gestalt of the above-mentioned implementation, although ten fields were 
established in EGR gas oxygen density memory 10a, this configuration is changed. Ten or more (for 
example, 20 pieces) fields are established in this memory 10a, and the exhaust gas oxygen density psi02 is 
memorized at any time to each [ these ] field. In this case, path die-length deltaL per 1st memory becomes 
short, and a several Ns memory address is computed within the limits of 1-20 (step 157 of said drawing 5 ). 
Fine control is attained by making [ many ] the total of the field of memory 10a. 

[0073] Moreover, the total n of the use field of EGR gas oxygen density memory 10a is made adjustable, 
and path die-length deltaL per 1st memory (= overall -length L/n) is changed suitably. For example, make 
Total n into a comparatively small value at the time of steady operation, and let Total n be a comparatively 
big value at the time of transient operation by the acceleration and deceleration of a car etc. according to the 
gestalt of this operation - the oxygen density in the EGR path 35 - abbreviation - when uniform (at the 
time of steady operation), while the field of memory 10a to be used can be stopped to the minimum, when 
the oxygen density in the EGR path 35 is different by the inhalation-of-air tubeside an exhaust pipe side (at 
the time of transient operation), highly precise EGR control in consideration of a reflux time delay can be 
carried out. 

[0074] with the gestalt of the above-mentioned implementation, in the routine of said drawing 5 , the 
exhaust gas oxygen density psi02 (psi021 and psi022...psi02 Ns) for the several Ns address of memory 
10a according to the amount of EGR gas is read, and although EGR gas concentration psiE02 was 
computed from the addition average psiO binary [ this ] which carried out reading appearance, this 
configuration is changed. For example, as shown in said drawing 8 , when two or more memory values read 
are the same (drawing both psi02#3), an addition average is not processed and psi02#3 value is read as it is. 
An addition average is processed only when the memory values read differ. In this case, the operation load 
concerning an addition average is mitigable. 

[0075] It can also constitute without giving gas column distinction data to the psiO binary memorized by 
EGR gas oxygen density memory 10a. Moreover, with the gestalt of the above-mentioned implementation, 
although the number of the same psiO binary in memory 10a was made to correspond to the amount of EGR 
gas, this configuration is changed. For example, the data of psi02 self and the number data of psi02 
corresponding to the amount of EGR gas are memorized separately. 

[0076] Distinction processing of step 170 is deleted in the routine of said drawing 3 in the gestalt of the 
above-mentioned implementation. In this case, deflection deltaGT of the amount of inhalation oxygen in a 
cylinder and the lift command correction value SK are always computed, and EGR gas oxygen density 
psiE02 is reflected in EGR control per hour. 

[0077] It may consider as the configuration which detects the amount of EGR gas for every intake stroke 
with a flowmeter, or you may consider as the configuration which detects the exhaust gas oxygen density for 
every exhaust stroke by the oxygen density sensor (for example, limiting current type oxygen density 
sensor). In this case, an exhaust gas oxygen density detection means will be constituted from each above- 
mentioned sensor by the amount detection means of exhaust gas reflux given in a claim, and the list. 
[0078] This is changed although the amount GT02 of inhalation oxygen in a cylinder was controlled by the 
gestalt of the above-mentioned implementation to desired value by adjusting the opening of the EGR valve 
36. The inhalation-of-air throttle valve 16 is made into the thing of an electronics control type, and you may 
make it control the amount GT02 of inhalation oxygen in a cylinder to desired value by adjusting the 
opening of this inhalation-of-air throttle valve 16. In this case, at for example, the time of the car 
acceleration accompanying treading-in actuation of an accelerator pedal, the inhalation-of-air throttle valve 
16 is controlled at an open side, it is urged to increase in quantity of the amount of new mind inhalation, and 
the amount of inhalation oxygen in a cylinder increases. Also in this configuration, ideal burning is 
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realizable. 

[0079] With the gestalt of the above-mentioned implementation, although this invention was materialized to 
the EGR equipment of a 4-cylinder diesel power plant, this is changed. This invention may be applied to 
multiple cylinder engines other than a 4-cylinder, may be applied to a single-cylinder engine, or may be 
applied to a gasoline engine. Also in this case, it is NOx. A discharge can be reduced and the purpose of this 
invention is reached. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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[0006] 

[isgi&)i?&-r-2>fc«>©^i&] ±iBg^^-r.sfc& 

CC, ftJ&S 1 {ClB«£©^Bj-ctt, F*3jKStaRI©gf^^©— 
©gf*'xjfgs$ij^gtcfcur, mrfBSWxjisiEjiSS^. 
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ay. tpow.mBtm.omm* mmumr mi is 

mm Lfcgf^xs*s*^<*sf?iegf # xaesiissft© 
-e-©g3 <£fcctcm*fx<DMmmtimmtc 

wm a l tcmmi a* (Dmmm. &m t >r gf sss* 

**iaw -5 gE# * i!i)St«fWSP#© i * s . 
[0 007] ±IB1ffiK(Ccfcn« > gfm*T*I«K:tfcW3tx 

zmxzmm&mz. ^t^- * a>e>»c^ y 

^it^msns. */c. -?-©B#*©gp:#*Msi£»*5£«> 

ids^x HtiiBii?siii?srto an/c w©gp ax timmMK. 

»?s©g3 ccr&cfciisfeiitxa#p B i/cwf?©^ * «j <ii (gp 
**xMm?sa©^aifii) zm^xmsiit&ifcztizm*} 

x (Mifcgptfx) ©i£5Plag^£i?tiiU -e-©^tBfiitcS 

s„ mmz&titmrj: o. nox mmmtmmi 

m>xim#?.m%Lmfflzffiig.£k < ^ss-r-s c t&xz 
s. H^tc. a^isnB#^/cWmr©^^'j«i£tj. gp# 

[0 008] swag 2 tciatgcD^^-r fuia^ y « 
!MS©EtBt«W**ru -e©*«Stt:SM/*M*«tt© 

mm>k5S.w.mif-rz>mmx$>-?x. msmwtxxmmig 

mz^itLxmmmxxvmmm&znm-i-zjiSic 
[0009] , 3 ©HwsKjmtf v m*jzmm 

T. SS£iitiNFPa*S»U/dSSSEgP^^©K^«e*sS 

BfioiEji(c©m-c#s 0 c©£ gf*'^ji^as§w 

*titf. ««EgP^®5RiSS©»tB(c|gOS&Sy*y 

[0010] »*I14{CIB*£©^HJ-C«. BMlB^tBUfc 
»^fi«EJltc«s-j-*ffli»©-»»*y«w«:, -&©b#© 
9P^gft3KttKotttlHi«rett3««. C©ifr£. gftf 
^iSSES{ctl^TS<i»©^*y^«:«|^c;^Hiffi*i 
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*#ii*tt. *©»©*sro#*©H**iiS*lHi$tcfe 

[ooi i ] DMtqf 5 fcBK©»9ITtt. $*/*BftSjR 
«©**y«*fflc>r##*»iM*iW»f *B. £3 

©B#*-cgpmtf li *c 4fls©att<!«wx wwaisKT 
WE-rf*y*BBfr*. c©*§^. &§mfttimM<D%. 

10 [0012] 

moBmzmmtzm-oxmwTz. mut, xmmom 
te*v)h*&mmm. (ar, Ecuiio) io«, 

JM*D©CPU. ROM. RAM. /<-^7^RAMf 
^ftSv-f^Bn^ta-iSilritiL, ECU 10 
©HWH^ff fc J: <3 Sfi8Htt5£©&SES/«5*4ig9f =i< > 
7'1 l*s|gKi3n-C-r : ^--fe'jUx>y>2 OKl^EE©^ 

20 m&mz$ti?>. 0*19. #ib§m£*4ww*>:7"i ice 

«fc «3 JBE^S 3 nA:lKSMM4««H4^fiaiS 1 2 ^/hLTjBS 
f4«l*vX;H 3tc*SaS3*a. &**4«*MX;l<l 3^ 
H -&l,X.>V>>2 0©SJj^^2 1 ccj&fcp^wtfr 
•S. fe*>-*IQi©3#/!i©r : ^--fe*^i>^>2 0«^l 
-H4 (#1~#4) 040©^WL, -&mfgJ©M 
«*W*t# l-»#3 — #4-*#2itt-»rc>*. 

[0013] 7 r ^--fe*^x>y>2o«^m , g2 imj- 

gP^2 3*WL. Ztlhmm2 2SD f gP^,e2 3tt 
©m^U^2 4SC/gPM>'^U7 , 2 5^^>L.rSMJ^2 
30 6tcaaort»S. C©£*!8^2 6«»MBg2 7*rt- 

Lritnai!i*8^S2 1 tcmmvxi>z. se-o-c. e^h 

>2 8©±«){c#^©rt©A^«©JiSi^5C*sC^-C. m 
I4«W^Xjh 3^6SM«l^2 lrt^.f4*5«W«t& 

[0014] *fc. 7 s ^ — fe';Uai>y> 2 0 ttjfi*&«* 
»55-^+-vt 1 4r%ffiZ.XteK). WTIBGRM 
f2 2K»ji-^t-yt 1 4<D^>?'Uvyi 4a 
*5|§:^6n. BUfBgPfv 1 g2 3(C«3?-,-i<^ + -iP+ 1 4 
©gEm*-fcf>l 4 b*5^f,n-rc^ 0 M^DCDJ: ^ 
40 (C. 1 4ttgp*f^©x^;l/=¥"-^Jffl 

LXm%.*-V>l 4 b^rlslg^-it, ^•©llJWifCcfe-S 
3>^"U ^-y-l 4 a5:liIlK3#r«RA^m ; S:^£E3-l± 
Z>, 5RA^«*5^JE3nsc<t{c, : fcO. »ffi)S©^,*s 

©tB7j*«iiH3n^„ 

[0 0 1 5 ] 3>:/u-?-y-i 4 a©T^i"J(c«. Ti'-fe 
So RtftMiKD^l 6©pg^{4g«T^"fe;H3giLr 

T^-fe^pga-fe>-y-i 7«:j:»3^{±j3n. K^tB3n/c 

50 Ti'-fe^PSSff^SECU 1 0{CA7J3n-5. o 
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[0016] ±IBn>^U 1 4 a©±8feffl!jK:«:, m 

3 0 K: J: «3 tftffl S ti/c»fmKAS«^« E C U 1 0 
tcA^$tlS 0 ffa®AS-fe>1t3 0«, SRgf 2 2ft 
iC^^^rBBg LtMS ft SJBtfBSx 7:?n-^-#2P 

[0017] $wofi{c, R«f2 2(ctt, ifmos 

>1f3 1, 3 2<D&mm^teECU 1 OKA^Sft*. 

l3K»-fe>^3 3*sffi»Stir*J0. 0-fe>1f3 3<D*ft 
ttJM#«ECU 1 0tcA^$ft£ o 

[0018] -Xl^, *x>^>->^rACC^6ft/c 
EGR»«©«B*ttgi-rs. Sf»*2 3«:*5t>T\ 
§t*-fcT> 1 4 b<D±SfcflM(CttEGRiiB3 5##&0 
rS^eftrfcO, |oIEGRilK3 5\^t<Dm^(OEG 
R#3 6*gr«««2 2(C««Stir^&. CCDEG 
RiIBS3 5 &C<fc 0 , Sf««2 3 rtCOgf^XCT)— gp*S®« 
<g2 2CD®m*~ hia< &Cit^2ft£ 0 

[0019] SEtfXil^M (EGR^I) *8Sffl-r4 
fctf>CDEGR#3 6tt, EGR»K3 5*WBrr&/c«> 
©*ff*3 7*WU ^»3 7«y^i-^^A3 8iCj: 
0f^g&tfU#>6ft£o C<D^m3 7<DV7 FSfccfcOfJ 
fBEGR#Xg#&^3ft£ 0 ^-{f77A38(DM 
KttBEffi:3-OW#fa3 9^ggl/cEM4 0#7fr&£ 
ftTfc^ £©EE#S4 0tettEE#*A*4 l^Lt 
J|jE§lJ©#4 2 #Stt3*rC<r>«. fiEM»#4 2 OC 
tt, Am^3lD^>AM«A^-h42a<bK^>^4 
3CciIt;£;fiEE®Atf- b 4 2 b <t#«tte>ftTl>-5. 
HJE3»# 42^CJ:«9AmiaJii x. ©J® 5 ft £ 
C£T\ EE*S4 0©ftEE3W«BSStiS. 

[0020] m«E^S4 ortoftE*j*t rt. je*§ 
n-f ^«fa3 g^cstur^^^^^As 8#ei(d±*k: 

^»37^y7 UllftSftSCiCCjrO, EGRW3 
5*ili;T»««2 3*6»««2 2^»*>tlSEGR 
*7X«#WfiS3ftS 0 ##3 7 hSMm, ECU 

i o *>6fiff«iaw4 2 ttaw^ft* y ^ hfg^ft^^ 

[0 02 1 ] S/c, EGR5II&3 5»+CCttEGR:tf* 
CDfig£ fcttJ-TSfcifrOEGR ^/^figt >t4 4*SR 
tt^ftT*?^ PHz>lM 4<D^mff-^«ECU 1 0$C 
A^£ft£ e 

[0 02 2] ECU 1 0» % ±IBU/cSS-fe >1fCDl^Hi 
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t«VA^, *r«»A«-fe>1f3 0©4ftlBfi#«:iS 
^l>T3PfM®ASGA£, Sf«SKi2>1f3 1 ©tfettIM 
^CC*r5i>T»r»SSTA*. ©mEE-fe>1t3 2CD^m 
ft-^tc»^l>TK«BEPM*, HISB:-fe>1f 3 3©«ia 
m^fcS^t>Tx>^>|SieftNE«\ EGRESS 
■fe > If 4 4 ©tettiff ^EGR^figTE 

-eft-eft^ffi-r^o 

[0 02 3 ] ECU10H ±^(DZQ<na2tl 

3e>tc, Ecuiott ±tex>^>sKt^^cjs 

DTEGR#3 6<Dg«gf§S <##3 70'j7Hg* 

fit) *<Dfg^«cc»-5c*r-_fcafiE«iiBi^4 

2£ig»£t!:3 0 

[0024]-^, ECUlOlt tw — fefJl/X>iP> 

2o©*««*6SPffl3n*st^x*6!>iBRaa[ 

20 MSiSe^* 1 ; 1 0 afcGMSKtrrS. HSCCTjVTJrS 
5C. H^^rU 1 Oatt^^'Jftt r m j — (" m +9j CO 
1 0 ffl©««** O . S««6C « # 1 - # 4 SUBDUE St 
fiSff^MHlSn&fftfxiMHtK^O 2 3 
ft£ 0 CCC 4 ?0 2Iom? -sftSKIDfe 

*»U ra-Hai3&s»|«StlS««(Offl»ttEGR#3 6 
2 2 jgjft ^n^EGR^'X MCC ffijS-T 
y*U»ttm--m+9tt. BE»g 2 3 £ <D0tt£a» 
6EGR#3 6 STOEGR1B3 5«©fi«*S«t 
30 &o 

[0 02 5 ] Stt^^&U 1 0 afCfBffiS*VCl><5ffl*0D 
»^M*ayg^0 2tt % EGRilg§3 5rtCC#^EL5R 
Sl« 2 2 CCjIRftfiSE 5 ft i E G R if* tp<Dm%3§k& ( E 
GR^l*i8g?E02) tCSrflSUrfeD, ECU1 

o«\ y^yioarto r^o2ffij *aa«*ujLr 
r^E0 2fiij *at»-r*. ss^^'jioaw: 

*JW4m#*8KD^0 2tf (08 &M<DVO 2 #3) «^^> 
*<, cn«IS±EGR^3 6«:*feiSl^««r©E 
GR^<DM3R«fttcffiST4. */c, m+9#ificr)^ 
40 02I (S8^ffliJC0^O2#2) «^fcffL< , CftteH 
M±EGR^F3 6*i6*fciai^J«"COEGR*rxoM 

[002 6 ] -XtCs *SW0»««C*JW4«*«||BIS/^ 
f"A<DfTPffl*KWr4. 13 3, 4tt. #596©7&«K:;te 
» *«Bl»ff *fca6© E G R M«mr^- > « 

mmm (4^tsr*ft« % 1 8 o° cas) tcEcu 1 

Otc<t0^fSft*. K;U-^>(cJ:ft« % ISrtKAK 
«S^S«ffi^C— Sc^lf^^^ EGR*3 6®'J7 Mg 
50 ^ffl*s»ffi3ft, H}§^ffitCcfcDEGR^3 8(0 



[0 02 7 ] ±U)V-*l'&XZ-hT2>£* E 

cuion fcfxrvJi l o-CT^-fe;uaKVA, 

x>^>0IE»NE. SPrMPRASGA, KMPM, if 
SfigTA, EGR#*fflKTE*R#i&t*. Sfc. E 
CU10IJ, i<Xf^l 2 0"CH»lO*ffiK:J:f3aS 

ECU 1 0 OR OMfi07 9 ^*(c J; 0 * OR ^ or 
^*^HavAix>*P>ig(EJKNEik:jt6i;r»ms 

[0 02 8] *<D«. ECU10«, 

1 4 OrROMrt©*n-etlJ5y©v^^3feCC<fcOEG 

sito) <t, m^comxmmmcommm (err, m 

ttRABHUIGTT£CO> ££l?mTS 0 T«cto%, 

^"130, 1 4 Otit *©«F^<DjS8*4«*»Q 
F <bx> 2^>@HBttN E £ 6«* V7|> fg^ffl S B S 
iBaBRAWRMGTTi^JUHStl*. CCt, @*H 
«A1BR«GTT«, JjnaS^iLTOT^-fe^eaSV 

[0 02 9-]^tc, ECUlO^ Xr^lSOrE 
GR^»BR«a[^E0 2*»ffi-r-S. C©it, EC 
Ul 0»WB»SB5fl>*J«fcttl\ EGRAf^WRa 
K-^^y 1 0 art©»#*I^rSffiV0 2-t\ ^CDffex 
^BKRNE, frMKAMGA, tSEPM, SrA 
fi^TA, EGR^XfilTE^im^EGR^ 
Sfi^EO 2 £j?m-r 6„ 

[0 0 3 0] &tc. ECUlOJt 6 0-Cttf 

«AiIIGT0 2^gtfl1-^ 0 C(D£$. ECUl 
0ttSB6T*H6©*JB«:ffii^ mFfB*^ ? 7 I 5 0 r 
W&ZtiZ E GR^S««S? E O 2 &<t*£JBt,»TlBf 
rtRASBWGTO 2 £»ffiT£ 0 

[0 0 3 1 ] ECUlOlt ^f^'170t 

GTT±*mi\ mm<o&<mtt» < i gto2-gt 

T I ) ^CDH«R||Atc*S»9»tf||trs a I 
GT02-GTT I 3&s*lF«IBIffli1-r**l«, ECU10 

be gr y 7 ng^fflcctijE^iKBr*5 t&ttlr. c 

<Dm&. ECUlOd Xf7^l7 O^rS^iS'JUr 

^f^i8o, i 9o©«bb*jb»o. 

H4 2 0 OCCjtt^o 

[0 03 2] Tttfo^ I GT02-GTT I OfiVtfgm 
HJ+±fcS»^ ECU10tt^f7^18 0tWK 
AK^SOS^fii<i:||I^«i<f:<D<S^AGT ( = GT0 2 
-GTT) *JWjr*. *fc. ECUlOtt, «<^f 

9 o-c±K»mufeiBaAGT*fflc»m«»a 
op i D«iiB^ffiecaijor egr^f3 6(D«;^ Mg^rtf 

lEffiSKftHttJir*. 

[0 03 3] I GTQ2-GTT I 3WIWSI8HrtlTr*ti 
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It ECU10ttEGR»J7h Ji^SOffiiE #qFS?ft 
COtl^, ECUlOtt Xf ^7*170 
*WJE«JJ(Lrx^^^l 8 0. 1 9 04S*S«L» 
*0S!S!H4OXf9^2 0 0&Cjt£* o 
[0034]@4OXf77 , 2 00m ECU10 
B, EGR#3 6©**y7 HB*ilSED**ait 

So ccr, luiax^^^i 7 o^YEsr&wi y 

7 hJg^HiEfflSKjWIHasn-C^ttC^ft. ECUl 

o b, buI2*7- ^ i 30 -cwm Ltcm# y ? mhwb 

10 SBS4MV7 M§^ffiSED£T£ (SED = SB 
S) . £/c, iulB^^^^l 7 03&JNOT*ti«. EC 
U 1 0 B, MIBXr-> 7"190O'j7 MS^fiBIEffiS K 

^Buia^-r v 7*13 0 ©**y ^ Misfits b s tcmn 

LT, i«f'j7 MB^SEDftJHttTS (SED=S 
BS+SK) D 

[0 03 5 ] EGR#3 6B, UiB»ffiUfc*** y ? h 
JB^SEDfcai^>T*OB«3WWfBlStiS. 
KB. fiBEIWffltfP4 2 fc«fc QM»3h&ftEE*W*y 7 

hJS*ffiSEDW:j£i;A:fflfC*9fflIsn, ttMfflldtifcft 
20 EE#EGR#3 6(DJE^4 0K*AStiSo *LT, 
RE*S 4 0 ttalA 3 n/c^lE^/cW E GR^f 3 6 
XB&WEU EGR^ftUMXttttftSftS. 

[003 6 ] S E DffiOff Hif*©^^ * 7*2 1 0 "Ctt 
ECU10H j^«(C»Ui$tl^#X^Ott««A 

(SF^7XK5RiftS^0 2) ^Ifflf-5 0 COit, EC 

ui ote&ifc?2>mi<D^micm\ m&wmistctim 

*MR«*¥0 2*tttBT*. 

[003 7] ^/c, ECUl 0B, XT v 7 2 2 0~Cmf 
30 fg»ffl0fe»^M3R«K 1 VO2* k *©B$j£-CSE*Wt 
Sift4««»# (# l-#4) ftftLtEGR^H 

SMBS-rf^ey i oaccsttL. *oa*^-^>*»7 

t^o -e<DRL y*y 1 0 aCceiK3tl&V0 2ftK. 
MfOVO 2«& LTH8 % yS*M«K4M3ft 

[003 8JH5B, «EH3tC*jtf5Xf 7^150 
TOEGR^ BOSiftK^ E O 2 (Dff Hilf 7)1- * > ft 
^■r7P-^t-hT?*4. B5(C*j(,»r. ECU10 

b, *f^f ^7-i 5 ix?mzzn&&A,tcmfmA&G 

40 ACD^Sft Ce/c y 1 ) fr6«K©Si#tef^©<fci> 
C*^/c y 1 3 CcgHftU [Wcy 1 3 ^ftrco 
ff^^AMGA' ftSLffi-r^o */c, ECUl 0B, ffi 
< X-r^^l 5 2r(SfiKA^^fig^3 0 0 CK3 <£> 
l£©fSrt»A#*B («rt*C®A3*i*£;tf*S) GT 
30 0' (Wcyl]*gHiT5. C(Dit, RO 
Mfi©7 * ^*CC J: 0*<DB$^ Ox>2^>|51K»N E 
£R«EPMiK:j£tTGT3 0 0' ffl^WWSns. 
[0 03 9 ] ^<Ofg, ECUl 0B, Xf^l53t 
(triaSLtBU/ctf^®A«GA' (Wcy 1 3 i, 3 

50 0 0 CK] t(D»»A^lGT3 0 0' C*^/c 



^TE4fcj&CfctSF»3ffi&A#*SGT' (Wcy 
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*©Jt*>e>**sH«sc4*'E)S»*n*iX©sc <i ) test 

l>. fgfF*9»A#*SGT C*^/c y 1 ) SrHW-T 
[0 04 0] 

mil 



GT' = 



300 • GT300 • + (TE-TA) GA • 



TE 



(1) 



[0 04 1 ] -e©f£. ECU10IJ, 
mSMmUtdKSim*MGA' 4. fiSH*J5RA#XfiG 

GE' = GT' -GA' 

[0042] -Xlt. ECU101J, ^f"^155 "Cfu 
fSgLtiibfcEGRAfX«GE• # E G RffiSS 3 5 F^tCT 
dW>££38 (EGR^iVE CJ? h;l<) ) 

CCtB, ROMrt©^ * :7"t£s£K:J:D-e-©l$© 

x > sp > msgfc n e t mwmm m q f 4 *> 6 se^ee p e 

Catm. abs. ] 4#a-J-44fttt:. ^cfl^C <2 ) 
ttJ^EGRtf^UVE C V v HlO £mti-r£. 
[0 04 3] 
[£*2] 



* [0 04 6] 



VE=22.4 



1 TE+273 



(2) 



300 

[0044] EGR^^VEit Sf^EEP 

E. EGR^'XIGE' RtfEGRtf^SKTECCS^ 

#fite£n£ 0 ±125$ (2) ccfc^r. r2 2. 

4 J tetH*gtflg (*»EE) "CCD 1 ^;l^/c 0 (DtfX&m 

[0 0 4 5] ^CDf^X^^^l 5 6r[i, ECU 10 
tt. ^0©«»tTeraj8fK:»AStiSEGR^3&sE 
GR»»3 SrtTrfe^SaiBfiSLE (mm) * % fJIB 
SttiO/cEGR^giVE^a^fffit^ * 



10 LE=VE - 1 00 0/AE -(3) 

±f£5£ (3) &C*Jl>t, r A E J »EGRiB3 5<DW 
mm CmmA2D T?£>£ 0 *:<b'\$L. ECU10(t ^7*? 
?*1 5 7Ti?ulBJiajO/cM^£LE<^ EGR^B 
-fcy 1 0 a CD l#ift^/t9CDjI&gS£AL<h#> 

#*s«n* % ^c©sc (4) cctoimi-r*. 

[0 04 7] 

N= LE/AL - (4) 

(mu a: (4) TjrasftSNffitcfcivr, /jmkj^it 

20 «#J0J#T£ e CCt, H8K:S*rj:56C^*y 1 0 a 
©««©*8»S: r l 0 J iU fioEGRI{S3 5©± 
fi (SE»S2 3 i©M*>?>EGR#3 6 ^r©g 
3) £ TLJ il/c8^ y 1 •M^fcOcMiB* 

AL=L/10 

<t&& 0 B<^C % ALU E G Ril£§ 3 5 CD^g Li^ 

[0 04 8] *«CC, ECUIO^ W?^158T? 

(5) «rffl^rEGR^B^igJS^E0 2 

[0 049] 



?E02= (?02l + ^022 + • • • +?02N ) /N 

- (5) 

^f^lBlt CWcy 1 3 #{ttr©fifrt«AI! 



EGR^B3BWyt»J10a©«i»N# 
©>F0 2ffi*ftl>fc©J:gR#lBU KR^fflUfc^O 

[0 05 0] H8tC^-rEGR^MJR?fiK-rf*y 1 0 

aK::bc>T. «A«N = 2©»^«:tt, y-=ey#*6(Z)/jN 
$t>2o<7)^0 2ffll v -Tfttofem. m+l#ift<D r^O 
2#3j *H*HiLraffl*8»3p^'r*CiT % EGR# 

[0 05 1 ] H6tt, mm3lC*$V2>X?-y7l 6 0 
-COfSrt © AM^S G T O 2 ©ff Wlf ^ - * > SrTniT ★ 

GT02' =0. 2 1- GA' 

5£ (6) fcfcOT, ^acOmra^ff^^AMGA' 
B*f**a>«BR«ffi (1R2 1%) i©a^6«f»*©» 



40 **f»*©»**i e g r i$* tp<ommm t ©ffl#»e># 

*SH«J:92»3Wafc^©a (6) fdfco, ®rm®AS 
GA' (Wcy Hi, BrtRA^iGT' 
Vcyl)i, KEXf^l 5 0r@|JiUcEGR 
#X^«l£¥E 0 2 «rt«ABBR«GTO 
2' SffflTi. 
[005 2 ] 
+ ^E02 • (GT' -GA' ) 

• (6) 

S»*ffUr4fc©T*9. M^EGR^l (G 
50 T' -GA' ) iS«EEGR^4>fiE>iBiaMtVE0 2 
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[0 0 5 3] ECUlOlt i<Xf^l62 

C^U/c y n Cg/c y 1 ] CcaUftL-C Cff/ 
cy 1) ^{4rOfSp^CRA®^SGT0 2^^ai-r^ 0 
GT02«©*tS»»a, 3(c^^l/-*>*»7^*. 

(BJIBBI3<DX^y ^1 7 0-1 90) e 10 
[0 05 4]B7tt, bu8BH4«:*5WS^^^^ , 2 1 0 

P-?t-Ft*^ B B7CCfet,>T, ECU10«, 5fe 
«f^2 1 lt««l«QF0#tt4 (g/cy 
1 ) 3&>6CH2 C*^/c y 1 ) 

I, CH2 J*S*"C<D«SSi!BS«Q C H 2 ' C *c>\>/ c y 

i d ^ma-r*. cct, ch2 rcHn j 

^*3ha*8tt <Dm$L* TCH2 J 

-C£>£ 0 20 
[0 05 5]i<Xf ';7'212m ECU10«, 

LX&isbtC'XoijZ (7) «cfi£i\ IrttAMMGTO 
2* (Wcy 1 ) WrtRAjtfXMGT' 
/cy ID ttt4*HlQCH2 v (Wcy 1 ] 

[0 05 6] 

[«3] 30 

GT02'-i.5-QCH2' 
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GT '+0.5 -OCRS' 



(7) 



[0057] rnvzic. jr& rcH2 j i *jw%£M 

ST^iSSU/cH^, 1 ^;K7)CH2 £ 3/2^t;ND 

02 g^iiri^©C02 cbl^e;i/CD 

H20 ft£ (CH2^C02+H2 0-3/ 

202 > . &&&m^. mmzvjK (7) cc*$c*r, 

[0058] ECU101J, ±fB<D*p< fftU U/cgP*f* 
WZMi&&V0 2ZEGRrtxm.m&m.J*:V 1 Oa&CBg 
BSiBlfi-rS. CW^ty 1 0 ateBBt8SftfcgM/X«5R 

2(DfitmB*CC*5C»TJB^S*a$tiS (fulfil 5 <D*ir 
^158) o 

[0 0 5 9] CC-C, EGR^ilgggy^'J 1 0 a 50 
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tc. EBfwroy^y i oa (h©2ewj) rtatwttffw 

— tf JUx>^> 2 0 (Dj^/Ei?^C^-^T # 3 . #4, 
#2««(D»*X|(BRaK^0 2#3. ^0 2#4, ^0 2 
#2#fBtt3ftTI,>& 0 m^m+ 3#JftK:«:E— © r^O 
2#3J m + 4— m + 6 #tfe&C (7) l"^02#4J 
m+ 7 — m + 9 #ift&t — <D I~^0 2#2J -£ 

[0 06 0] *©««a«3&s# 2 
# 2 »1BCCOl»r E G R^iG E £ tl& ±& 

tc, SREGR^^iStoSSF^aKfiSLEi, 0 
LE(catj£TS^*';»JaaN£^S[ffl3ns (b»»BEI 
5(0X7-^^1 54-1 5 7) . CCD<t£ v ^y#*i 
»N# f 2 J -C*JhK % MfrBUO^y 1 0 a (@8 CD 
3d^m, m + l#±fe(D<S (BTtt, SCT0 2# 
3) ^R*aS3hTE'GR^M*?fiS^E02©»a 
CC/Bl>fc*i£ (i5©^f';7'l 58). m. m + 1# 
i&Offi (?0 2#3) #K*tti3*i£<!:l*|B$fc: % *(Dffi** 

J: 5 Km + 2 -m+ 9 SttOffitftSO ±tf rttlftSti 

[0 06 1 ] *<DflL # 2«ffi3&s«Slf^l»«:»atfe 

&gg^0 2#|£aj£ft£ <«5ffEH4<Z>X^^^2 1 
0) . fit, BWfflStiW3F^BBRiittV0 2*i 
^ UEy-ty 1 Oa6E>3£*«« (m+8. m+9# 

y i oam vo2ffl©«mavat\«f^3^oigL 

[006 2]i2(t JifiBttfECDSEB* J: 0 MfctftlCm 

(B$gijt 2«ttfeEK;) r^-fe^rasvA^Bg— m 

>^>fflfe»NE, ttmi«QF t EGR^fXBBRtft 
S^E02, EGRgg^ (EGR^3 6CDRjK) % fS^ 
KAKitGT02, NOxMl«^ffiO^^« 

[0 06 3] B$glJ t 1 tTi'tMW 1 5 

1QF *s« A*T ^.i^cx>t;> Effi& N E ^±^T 
ttfc. T^*fe;^mcj^Drx>>?>iPif^NE^ 

ii*»ffJHn (WF^Jt l-t2) ix>^>lBEtS[NE 

[0 06 4] B$mt i-ck % r^-fe^aw^jc^EGR 
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EGR#*BaWKVE0 2*>ffiTW&«>S. C© 
EGRBaS©^(C«fc»3Sf^©SSS£iin^ia*J 

ISIiggM' E O 2 L/ iTo^-T -5 # . fi£3fcgE#©$lS 

k <£ n« i amy- a t> )vm<o egr *'xifigg? e o 

*><£< EGR^l*f|gtE02*I,a- 5 tlS^„ 

< &->Tfl5l*3«RA^JftfiGTO 2*s*£fl<fc 0 fe^< ffl 
W$ftXL3i\,\ g#ilTNOx f6£S**jl*jK:if* 

[0 065] C*lK»L*WtCD»»"Ctt. B#HU t 1 ~ 
t2fC*Jl>r. EGRjlg§3 5F , g{C^S-r-5EGR**^ 
(gftfX) ©HSKiSnNFlBI^iBtbrEGR^iaRjg 

a^E0 2*i#ffi5n-5 0 -£©*:<*. egrhb!^ 
■sksm/* ©asBinB#igi*ift^:-r -s «t *» o 

■Ct. ?E02ft«fi*.6^h^Ci«/j:l,i. 

r. K^E0 2fflK:*fIc;-rSj§irt®A®«fiGT0 2 3!»5 

aus s n. nox &£.m<Dmi f£^am± $ n -s . 

[0 066] ^fc*J|]Si©^-C5i. fjies 5 ©Xf 
5 4*ss!*^iBlS©»^SS£*fcfeta#©«:. aula 

04 1 0*5gf^x^agS^(JB^|g(C. lu 

ta^ 5©xf»^i5 8 a*®^ xKssafiffai^K 

K. mSSm 3. 4 ©XT' 7' 1 7 0 ~ 2 0 0 #gf#X s 

[0 067] Ji(JJ¥^Lfc«i6©0.tg«:<tn«. «T 

(a) *SOt©JB*-Ct*. SKMf«»«:ttHl3ti*»* 
X|t5Sgg^0 2©JilS£l5»3. EGRrtXWmim* 
*U 1 0 a tclBtg-T -€-©!** ©EGR#XS 
#£»3EGRiiS83 5rt©fiS**». •e©S5{Cl£: 
D/cgf*; X ©SSegti^lffl/cW bu fClBtS L * 
6. !RSm2 2K:jti>iE;?ft5gE#X (EGR^X) ©®E 
SRifSt (EGR*'Xi«?SgfE02) 

tcufc. -eu-c, Kewu?c^E0 2ffi*fflt^rgf^/x 

jliiitfi (EGR#3 6©K£) &SHfiBhr&<=fcMcl,/c 0 
S^-or. *M»D«3l!&i*©3lS®e8#cc*jc»-rfejgiF*3® 
AMSSfcWlUEJClWarc*. NOx#tt«*saJWH:i»*: 
•rsi^ofc^^^rB-ctrs. SSilt, EGR 
#*M*iftia*iEtt«:jeJiu CK»rraEGRIW8P*fll 

[0 06 8] (b) EGR^8«fi^t'J 1 OatC 

^ * ffl^K^m l r e g r #x mmrn&v e o 2 *n 

EGR #X®sitigav E 0 2 *5§^aoiEJg«:S[ait?# 
[0 069] ( c ) E G RMSPKRRb . &JB^©P:tfX 
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-Cgfmtf ft £ * ^©^©gftfXg^flgg^O 2 KIT 
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■a--5>^< EGR*^i»Af,n ( E G R^F 3 6 * s E3ffl'J 
CCSOffllgtl) . 8r^SRA£©i»SJWS3tt5. 
£\ ©F*9^-©iRAM*S*5^s-r 5Ci4< a«j^*« 

[0 07 1 ] (e) EGR^g?fjggiI'E02. Irt 

<ra^*gto2 > mxxmmm&vozvnmicm 

?E02, GT0 2, '*-0 2©Sfii^iEfit(cmtb-C* 
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[ 0 0 7 2 ] fcto. *^©3««W&*tt. ±Mmftic 
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ioaKi om<omm%m-ftcifi. 

C<DMf&%mi-?&. fflJ^V 1 OaKl OflJtAh (fd 

i»2 o<i) (ommzmi. ctih^mm-cma^mm 
mm.vo 2 ^KB^iatt-r c ©*&. ^ * <j 1 
fc»3©jiSSS$AL*^< ao, ^^ey#ta^N*5i — 
2 0©©fflf*g-c#tH^n^ (mFIBS5©X^ ^7-l 5 
7). ji^V 1 0 a<omm<Dmm^<ir^ctt l cj: 

[0073]*fc, EGR*'XIiiSgyt';i0a© 
ttfflM^©*i» n €: W^i ^t'J 1 #i(6^/c 0 ©ii 
( = ^gL/n) ^^^S-TS,, 0Sittf5£ 

•S. ^Jfe©JK.«CC«fctltf v EGRfig§3 5F«3©^?g 

*y 1 0 aO««S:*/NRKWit4Ci3&s-C**— 
E G RiiSS 3 5 rt©K3Rigg[*!SP»«M«t RA*flH<>: T 

3tffltOfclSfSS*E GRPWHJg-Clr-S. 
[0074] ±BBH*fi©^SSt?«. BUIB0 5 ©Jb-^> 
CC*i^r. EGR^fiKljSDfc^*'; 1 0 a©#lfe£fc 
Nft0>8ttf?.mmi&&VO2 (^02l, V022 • • 

•*o2n ) zm&mo. mm&tiictcvo2m<Dm&- 

¥^#>6EGR#X?gS'4'E0 2£$S£±ILfcas. C<D% 

tizmk<Dsitvmvm-<Dm'& o-c«itcc^o2# 
3) . s»3p^©«m*iSE«i-er. ?o2«fi%f©jE 

50 Sst^ttiT. ^ttJ$n-5^*yiS*Wct'5i#&tc© 
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[007 5] E GR*^ifjSS^t <) 1 0 afCfEtSS 
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*IEtfSK&*«JHB3*V EGR^g^S8?E0 2 
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[007 7] WMXf SfiO EGR #*:B>&0l jttfSSMft 

«c-c«a-r*«iiiRtbfco. sE«ffe«©»#*i»» 
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[007 8] iBEjiafeCWgSrCtt. EGR#F3 6 ©B§g 

^nsf 4 c «t k i <o m^rnxmrnm g t o 2 * 
wfiwfflat©t»©K:u ^gsu&ofti 6©ms«iis 

T5Ci{C«t») fgff*jSR A^SSG T O 2 £ S««ltc«|«( 
1 6«qRMtcmiSti. •HMt\ft©JttBftS£34rcff 
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+ - K 

[05] EGR*^i«i«K©»tHl»-^;U-^>*^-i- 
70-ft- h. 

[06] jS5rt©AK^«©^ffi-9-^U-9 1 >^-r7Ci 
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